1. Introduction {#s0005}
===============

Obesity rates among adults and children continue to remain at epidemic proportions in the United States (U.S.) ([@bb0065]). The state of Texas has witnessed a steady increase in the adult obesity rates from 10.7% in 1990, to 25.3% in 2004, to 33.7% in 2016 ([@bb0160]). Children are not spared, with obesity rates currently as high as 19.1% in the 10 to 17-year age group, and 15.7% among high school children([@bb0160]). Pre-pregnancy obesity rates (Body Mass Index, BMI ≥30.0) among women have also climbed from 13.0% in 1994 to 24.8% in 2014 ([@bb0025]). Furthermore, in 2014, the rates of obesity was highest among Hispanic, non-Hispanic black or non-Hispanic Native American or Alaska Native women using Medicaid for payment of delivery ([@bb0025]). Approximately 50% of direct medical expenditures attributable to obesity are funded through Medicaid and Medicare ([@bb0055]).

Evidence suggests that obesity interventions instituted early in the human life cycle result in a greater magnitude of effect than those instituted later ([@bb0165]). The 2011 and 2012 Institute of Medicine (IOM) reports recommend the early life-cycle approach in tackling obesity, while advocating for a holistic, systems-based perspective in the formulation of policies and interventions ([@bb0085]; [@bb0090]). Thus, there is a growing consensus that instituting interventions targeting at-risk populations during the prenatal and early post-natal periods is the most prudent approach to break the intergenerational cycle occasioned by the obesity epidemic. Nader et al. proposed a comprehensive systems-level community based, systems intervention model, targeting pregnancy, infancy, and toddlers that is family based and includes community resources and cross systems collaboration ([@bb0100]). The model recommends intervening in pregnancy, infancy and early childhood to disrupt the intergenerational effects of obesity by establishing healthy behaviors in the mother and child. However, few studies have described and evaluated the feasibility and effectiveness of pregnancy-based interventions on obesity-prevention behaviors such as diet and physical activity, especially among low-income populations ([@bb0020]).

The purpose of this paper is to describe the Healthy Eating Active Living (HEAL) intervention, a multi-component program to promote breastfeeding, healthy dietary habits and physical activity implemented, and present preliminary results of pilot testing of this program among Medicaid-eligible pregnant-women in Houston, Texas.

2. Methods {#s0010}
==========

2.1. HEAL intervention description {#s0015}
----------------------------------

Healthy Eating Active Living (HEAL) is a six-week multicomponent program developed by UTHealth School of Public Health investigators with the overarching goal of promoting healthy eating, breastfeeding and physical activity behaviors to achieve a healthy weight gain during pregnancy for the mother, improve birth outcomes and prevent childhood obesity later in life. This is done by strengthening clinic-community linkages and creating systems-level supports for sustainability of the program components. HEAL program components are grounded in the Social Cognitive Theory ([@bb0010]) and Theory of Planned Behavior ([@bb0005]) constructs to increase knowledge, behavioral capability, self-efficacy, attitudes, intentions, social support, observational learning for healthy eating, breastfeeding and physical activity behaviors among pregnant women ([Fig. 1](#f0005){ref-type="fig"}).Fig. 1Logic model for Healthy Eating Active Living (HEAL), HEAL pilot evaluation 2015--2016.Fig. 1

The six HEAL sessions include the first session one-on-one with the HEAL dietitian followed by five weekly Community Health Worker (CHW)-facilitated group sessions conducted at a community location. The sessions revolve around four themes: 1) making the most of prenatal appointments (provider engagement), 2) preparing for breastfeeding, 3) physical activity during pregnancy, and 4) understanding one\'s food environment in order to make healthy choices. Goal-setting around these healthy behaviors is done by each participant on a weekly basis. A typical CHW-facilitated group session lasts about 90 min. The sessions are non-didactic, thus enabling experiential adult learning rooted in the principles of behavior change and motivational interviewing ([@bb0095]). A typical group session starts with 30 min of CHW-facilitated discussion around the weekly topic areas, followed by cooking demonstrations, recipe tasting and physical activity. Each week, the participating women attending the sessions also receive \~20--25 lbs. (50 servings) of fresh, donated produce along with nutrition education materials and recipe cards to take home at no cost to the families made available through collaboration with a the local food bank and a local non-profit organization called Brighter Bites ([@bb0135]; [@bb0140]). The amount of produce received was the same for each participant regardless of the number of members in the household. The 50 servings are sufficient to provide an additional approximately two servings of fruits and vegetables per individual for a family of four. The produce provision is experiential learning to allow the women to practice healthy cooking and eating behaviors at home and increase the preference for healthy foods. The cooking demonstrations provide information on healthy food preparation and storage techniques, baby-friendly recipes, food safety, and a weekly recipe tasting using the produce that is in their weekly bags. Recipes are culturally friendly using wholesome ingredients that are provided in their weekly produce bag. A 10 to 15-minute physical activity consisting of various pregnancy-safe, fun, low-impact aerobics, strength-conditioning, stretching and yoga-based activities is also implemented weekly. Participating pregnant women are also encouraged to complete a goal tracking sheet on a weekly basis to set healthy goals centered around HEAL components to practice what they learned in sessions throughout the week. Women who are unable to make it to a session are provided with the educational materials in the subsequent session and are invited to join subsequent cohorts to make up their missed session. However, we did not have any women who did make up sessions in other cohorts. The CHWs also provide social support to the participating women by assisting with enrollment for federal assistance programs such as Women, Infants, Children (WIC) and Supplemental Nutrition Assistance Program (SNAP), and connecting them with local resources including the local food bank and pantries.

2.2. Study design, implementation and evaluation {#s0020}
------------------------------------------------

### 2.2.1. Study design {#s0025}

We present data from a pilot implementation and evaluation of HEAL in a Medicaid or Medicaid-eligible population (March 2015--October 2016). HEAL is an ongoing natural experiment; a collaboration between University of Texas Physicians (UTP), the clinical practice arm of the UT Medical School at Houston, University of Texas School of Public Health (UTSPH), and community-based organizations. The pilot initiative to improve service delivery to patients was funded in 2014 through the 1115 Medicaid Transformation Waiver program called the Delivery System Reform Incentive Payment Program (DSRIP) ([@bb0015]). Under this program, hospitals and other providers have established regional partnerships and, implemented projects to address local gaps in service. HEAL is one such project integrated into the UTP healthcare system and currently offered as a standard-of-care for UTP patients who are pregnant and on Medicaid or Medicaid-eligible. Recruitment of HEAL participants is done through the combined efforts of clinic and HEAL program staff. Eligible patients are identified by HEAL program staff at the UTP clinics based on following inclusion criteria: a) pregnant \< 28 weeks, and b) Medicaid participant or Medicaid eligible. HEAL dietitians are located onsite at the clinic located within the UTP clinic building to enroll the patients.

### 2.2.2. HEAL implementation and evaluation {#s0030}

In fall 2014, HEAL was instituted within the UTP electronic medical record system as part of the UTP Obstretics/Gynecological (Ob/Gyn) clinic allowing for patient recruitment, tracking, access to medical records, and communication with the Ob/Gyn provider community. HEAL program implementation team comprising of two registered dietitians and two certified community health workers (CHW) were also hired by UTP in fall 2014. This team participated in two trainings conducted in fall 2014 prior to HEAL implementation. The first was a one-day training specifically on HEAL program components and its delivery, evaluation conducted by UTHealth School of Public Health investigators. The HEAL training materials provided included a facilitator\'s guide outlining each session, nutrition education materials, recipes/tip sheets, and program outcome and process evaluation protocols and survey instruments. Additionally, the dietitians and CHWs participated in a one-day training offered by the UTP on using the electronic medical record system.

HEAL program implementation and evaluation began in March 2015. Since HEAL was implemented and offered to all eligible UTP patients as standard-of-care, program tracking and evaluation measures were implemented into the HEAL implementation workflow as quality improvement metrics. Evaluation consisted of ongoing process measures to track dosage, reach, fidelity and acceptability. Outcome measures were tracked by HEAL program staff using a one-group pre-post evaluation design. For this study, we analyzed data collected from March 2015 through October 2016 to determine the initial feasibility, acceptability and effects of the program on various individual-level factors including diet, activity, and intention to breastfeed among HEAL participants. The study was reviewed and approved by the University of Texas Health Science Center Protection of Human Subjects.

2.3. Data collection measures {#s0035}
-----------------------------

All outcome measures were collected at baseline (prior to HEAL) and end of the 6-session program period, except socio-demographic factors were collected at baseline only. Process evaluation measures were collected at each program session.

### 2.3.1. Socio-demographic factors {#s0040}

Self-reported socio-demographic information including age, race/ethnicity, marital status, education level, participation in food assistance programs, income level, and employment status.

### 2.3.2. Behavioral, psychosocial and environmental factors {#s0045}

This self-report survey included validated questions regarding various environmental, behavioral and psychosocial constructs:

#### 2.3.2.1. Dietary behaviors {#s0050}

Measured frequency of cooking, frequency of consumption of various foods including fast foods, desserts, fruits, vegetables, fried foods, sugar-sweetened beverages, and water intake ([@bb0110]). Consumption of various food items were further grouped into four summative scales for analysis, including fruits and vegetable Intake (5 items: fruit, green salad or non-fried vegetables, other kind of potatoes, cooked beans, and whole grain bread), intake of sugary foods and desserts (Dessert scale - 3 items: candy or chocolate, frozen desserts, and cookies or cakes, cupcakes, doughnuts, brownies), sugar-sweetened beverage intake (Sugar-sweetened beverage scale - 3 items: sweetened fruit drinks and teas, regular soda or pop, and sports drinks), and intake of junk foods (Junk food scale - 5 items: fried potatoes like French fries, potato chips, pizza, hamburgers or cheeseburgers, and fried chicken). Higher score indicated higher intake of these foods. Other items regarding intake of 100% fruit juice, water, milk, heat and serve foods, processed meat, sugary cereals, and restaurant foods were analyzed individually.

Physical activity behaviors including frequency and intensity of physical activity were also assessed ([@bb0105]).

#### 2.3.2.2. Psychosocial factors {#s0055}

Measured food security ([@bb0045]), self-efficacy, attitudes, perceived benefits and intentions to breastfeed ([@bb0030]), eating fruits and vegetables, cooking from basic ingredients, and food preparation ([@bb0040]).

#### 2.3.2.3. Home availability of foods {#s0060}

Home nutrition environment for availability of 21 healthy foods (10 fruit items and 11 vegetable items) and 3 unhealthy foods (e.g. fried chips, processed food, and soda) were measured using a previously validated Home Food Inventory checklist ([@bb0130]).

### 2.3.3. Maternal height and weight {#s0065}

Measured by HEAL trained project staff using calibrated stadiometers and scales at baseline (prior to the program) and weight was also measured weekly across the six session program period at each visit.

2.4. Process evaluation {#s0070}
-----------------------

Ongoing in the six-session program to measure feasibility, acceptability, dosage, reach, and fidelity of the program components. CHW facilitators completed surveys at the end of each session to provide input on program implementation fidelity of various components, and information regarding amount, and type of produce distributed to the families (data not shown). Additionally, participating women completed a process evaluation survey on a weekly basis on the prior session they attended to provide feedback regarding acceptability and usage of each of the program components.

2.5. Statistical analysis {#s0075}
-------------------------

Data analyses were conducted using Stata 14.1 (Stata Corporation, College Station, TX). Descriptive statistics including means, standard deviations, and frequencies were computed to describe the socio-demographic, behavioral, and psychosocial factors of participants. Analysis of covariance (ANCOVA) was conducted to evaluate the changes between pre- and post-intervention, controlling for participants\' ethnicity, age at baseline, and annual household income. Session attendance and time interaction was further controlled for in ANCOVA to assess the association between level of attendance and changes pre- to post-intervention. *P*-values of \<0.05 were considered statistically significant.

3. Results {#s0080}
==========

[Table 1](#t0005){ref-type="table"} presents the demographic characteristics of the pregnant women enrolled in HEAL between March 2015 through October 2016 (*n* = 329 pregnant women). Of the 329 women who enrolled in HEAL, a total of *n* = 210 women completed the pre-post assessment (64% retention rate).Table 1Demographic characteristics for pregnancy women enrolled in HEAL (*N* = 329), HEAL pilot evaluation 2015--2016.Table 1Demographic characteristicsn%Age 18 to 214513.7 22 to 257222.0 26 to 297723.5 30 to 348927.1 35 to 454513.7Race/ethnicity African American17253.1 Hispanic10532.4 White299.0 Other185.5Marital status Married11836.4 In a relationship with significant other9128.1 Divorced or separated195.9 Never married9629.6Education Never attended or attended Grades 1 to 114012.4 Grade 12 or GED9328.8 College 1 to 3 years12538.7 College 4 or more years6520.1Income \<10,00010139.0 10,001 to 25,0008030.9 25,001 to 50,0005621.6 50,001 or greater228.5Employment status Working for pay13943.0 Not working, looking for a job9328.8 Not working, not looking for a job9128.2BMI pre-pregnancy Underweight (BMI \< 18.5)31.1 Normal (BMI \> 18.5)4415.2 Overweight (BMI \> 25)9031.1 Obese (BMI \> 30)15252.6Assistance program participation WIC (Women, Infants & Children)17856.0 SNAP Benefit (Supplemental Nutrition Assistance Program)18257.2 Medicaid/Texas Health Steps22871.7 Medicare288.8 Free/reduced meals a school5517.3 CHIP (Children\'s Health Insurance Program)319.8nMean ± SDAge in year32828.04 ± 5.74Gestational age32821.61 ± 6.56Weight pre-pregnancy, self-reported (lbs)305195.00 ± 98.61BMI pre-pregnancy (self-report)28932.32 ± 8.42nMean ± SDBaseline BMI (measured for all enrolled HEAL participants)31234.87 ± 7.97

At baseline, mean age of the women was 28.0 years (±5.7). Average gestational age at the time of enrollment was 22 weeks (±6.6), and mean self-reported pre-pregnancy weight was 195 lbs. (±98.6). The mean BMI of participating women prior to start of HEAL was 32.3 (±8.4). The participant pool was predominantly African American (53.1%) and Hispanic (32.4%), married (36.4%) or in a relationship (28.1%), and without a college degree (79.9%). Participants were predominantly low-income with 39% reporting an annual household income of \<\$10,000 and 57% reported not working, of which 29% reported looking for a job. A majority of the participants also reported receiving government assistance programs (56% on WIC, 57.2% on SNAP and 71.7% on Medicaid). We compared these baseline characteristics of women who graduated from HEAL (*n* = 210) as compared to the women who did not (*n* = 119). Results showed that women who graduated from HEAL had significantly higher education level (24.0% attended 4+ years of college vs. 13.0%, *p* = 0.009), were employed (49% vs. 32.2%, *p* = 0.012), and were slightly older (28.6 years vs. 26.9 years, *p* = 0.016) as compared to women who did not graduate from HEAL.

3.1. Dietary outcomes {#s0085}
---------------------

Results of the pre-post analysis demonstrates that there was a significant impact of the HEAL program on dietary outcomes of participating pregnant women ([Table 2](#t0010){ref-type="table"}). When interaction by dosage was assessed for the various scales related to food and beverage intake, results showed that women who attended more HEAL sessions reported greater increases in frequency of intake of fruits and vegetables pre- to post-intervention as compared to those attending fewer sessions (*p* = 0.004). Results also showed a significant positive association between attending HEAL sessions and the Healthy Food inventory score for fruits and vegetables (*p* \< 0.001) (i.e. women who attended more HEAL sessions reported higher availability of fruits and vegetables at home). While there was a trend towards a decrease in the intake and availability of unhealthy foods such as desserts, sugar sweetened beverages and junk foods, these changes were not statistically significant when assessed as scales.Table 2Pre-to-post intervention changes in dietary intake, home food environment, cooking and mealtime behaviors, food security, and physical activity (*n* = 210), HEAL pilot evaluation 2015--2016.Table 2VariablesPossible scoring rangePre-HEALPost-HEALANCOVA pre-post\
*p*-valueANCOVA interaction by dosage\
*p*-value[+](#tf0050){ref-type="table-fn"}nMean ± SDNMean ± SDFruit and vegetables intake scale[a](#tf0005){ref-type="table-fn"}5--3020814.31 ± 4.1920815.58 ± 4.110.4640.004[⁎](#tf0055){ref-type="table-fn"}Dessert intake scale[b](#tf0010){ref-type="table-fn"}3--181896.54 ± 2.901896.06 ± 2.550.0850.541Sugar sweetened beverages intake scale[c](#tf0015){ref-type="table-fn"}3--181986.27 ± 2.952045.80 ± 2.900.1050.413Junk food intake scale[d](#tf0020){ref-type="table-fn"}5--3020910.69 ± 4.372099.56 ± 3.820.1520.169Home availability of fruits[e](#tf0025){ref-type="table-fn"}0--101865.88 ± 2.321866.79 ± 2.010.315\<0.001[⁎](#tf0055){ref-type="table-fn"}Home availability of vegetable[f](#tf0030){ref-type="table-fn"}0--111836.81 ± 2.391838.03 ± 2.120.602\<0.001[⁎](#tf0055){ref-type="table-fn"}Home availability of healthy food (F&V)[g](#tf0035){ref-type="table-fn"}0--2117512.72 ± 3.9917514.83 ± 3.530.472\<0.001[⁎](#tf0055){ref-type="table-fn"}Home availability of unhealthy food[h](#tf0040){ref-type="table-fn"}0--31851.80 ± 1.071851.45 ± 1.090.5750.157Overall home availability of foods[i](#tf0045){ref-type="table-fn"}0--2115711.03 ± 4.0615713.35 ± 3.660.559\<0.001[⁎](#tf0055){ref-type="table-fn"}  VariablesPre-HEALPost-HEALANCOVA pre-post\
*p*-valueANCOVA interaction by dosage\
*p*-value[+](#tf0050){ref-type="table-fn"}n%n%Daily consumption of fruits and vegetables in servings Servings of FRUIT consumed per day0.058\<0.001[⁎](#tf0055){ref-type="table-fn"} None52.520.9 1/2 to 1 serving6432.13316.6 1--2 servings6834.26231.2 2--3 servings4221.16331.7 4 servings or more2010.13919.6 Servings of VEGETABLES consumed per day0.040[⁎](#tf0055){ref-type="table-fn"}\<0.001[⁎](#tf0055){ref-type="table-fn"} None115.521.0 1/2 to 1 serving7939.54623.0 1--2 servings6532.57135.5 2--3 servings2914.55628.0 4 servings or more168.02512.5 Meet daily fruit recommendations (2 servings)0.005[⁎](#tf0055){ref-type="table-fn"}\<0.001[⁎](#tf0055){ref-type="table-fn"} Yes6231.210251.3 No13768.89748.7 Meet daily vegetable recommendations (3 servings)0.004[⁎](#tf0055){ref-type="table-fn"}0.005[⁎](#tf0055){ref-type="table-fn"} Yes4522.58140.5 No15577.511959.5Frequency of consumption in the past 7 days Any WATER that is not sweetened0.7840.478 0 time41.921.0 1--6 times per 7 days4622.44722.9 1--2 times a day2813.7209.8 3+ times a day12762.013666.3 CANDY or CHOCOLATE0.0560.098 0 time5426.17134.3 1--3 times per 7 days8742.08641.6 4--6 times per 7 days2311.1104.8 1 time a day2411.62713.0 2+ times a day199.2136.3 FROZEN DESSERTS0.2560.536 0 time7235.38139.7 1--3 times per 7 days8943.68139.7 4--6 times per 7 days178.3115.4 1 time a day167.82311.3 2+ times a day105.083.9 Heat and serve foods0.1950.003[⁎](#tf0055){ref-type="table-fn"} 0 time11756.014267.9 1--3 times per 7 days5425.84521.5 4--6 times per 7 days178.173.4 1 time a day115.3136.2 2+ times a day104.821.0 Sugary cereals0.019[⁎](#tf0055){ref-type="table-fn"}0.296 0 time8943.210450.5 1--3 times per 7 days6431.16330.6 4--6 times per 7 days199.2136.3 1 time a day188.7178.2 2+ times a day167.894.4 Fruits0.173\<0.001[⁎](#tf0055){ref-type="table-fn"} 0 time83.810.5 1--3 times per 7 days3818.32913.9 4--6 times per 7 days4923.62713.0 1 time a day3315.92311.1 2+ times a day8038.512861.5 Green salad/non-fried vegetables0.3870.002[⁎](#tf0055){ref-type="table-fn"} 0 time178.394.4 1--3 times per 7 days6632.46330.9 4--6 times per 7 days4723.03316.2 1 time a day3014.73718.1 2+ times a day4421.66230.4 Sweetened fruit drinks and teas0.029[⁎](#tf0055){ref-type="table-fn"}0.841 0 time6431.26632.2 1--3 times per 7 days7737.68440.9 4--6 times per 7 days2311.2199.3 1 time a day209.8178.3 2+ times a day2110.2199.3Mealtime environment and cooking behaviors How sure are you that you can...eat fruits and vegetables at every meal every day0.8030.190 Not sure3717.92813.5 Sure7636.95828.2 Extremely sure9345.212058.3 Eat fruits or vegetables as a snack even if everybody else were eating other snacks0.5620.031[⁎](#tf0055){ref-type="table-fn"} Not sure2914.1199.2 Sure8742.24823.3 Extremely sure9043.713967.5 Cook from basic ingredients0.9070.022[⁎](#tf0055){ref-type="table-fn"} Not sure3717.72512.0 Sure6531.35325.5 Extremely sure10651.013062.5Cooking techniques and skills self-efficacy How sure are you that you can...use knife skills in the kitchen0.1380.160 Not sure4119.82110.2 Sure5627.15124.6 Extremely sure11053.113565.2 Use basic cooking techniques0.2380.075 Not sure3818.8178.4 Sure4522.33718.3 Extremely sure11958.914873.3 Prepare root vegetables0.3370.006[⁎](#tf0055){ref-type="table-fn"} Not sure8139.34923.8 Sure4722.84622.3 Extremely sure7837.911153.9 Prepare fresh or frozen green vegetables0.2190.344 Not sure3818.32713.0 Sure5426.14320.8 Extremely sure11555.613766.2Food security High food security10751.212459.30.0560.878 Low food security7134.05224.9 Very low food security3114.83315.8Physical activity Physically active for a total of at least 30 min during the past 7 days0.0780.004[⁎](#tf0055){ref-type="table-fn"} 0 day3617.383.8 1--2 days9043.38741.8 3--4 days5225.06531.3 5 days or more3014.44823.1 Walk for at least 10 min at a time during the past 7 days0.2460.010[⁎](#tf0055){ref-type="table-fn"} 0 day2212.042.1 1--2 days6535.35529.9 3--4 days4826.15027.2 5 days or more4926.67540.8[^1][^2][^3][^4][^5][^6][^7][^8][^9][^10][^11]

For individual foods and beverages, servings of vegetables consumed increased pre-to-post intervention (*p* = 0.040). Furthermore, results showed a 20% increase pre- to post-intervention in the number of women reportedly consuming 2+ servings of fruit per day (*p* = 0.0005), and a 15% increase in the number of women consuming 2+ servings of vegetables per day (*p* = 0.0004). Women who attended more HEAL sessions reported greater increases in servings of fruits and vegetables consumed (*p* \< 0.001), a 20% increase in proportion of women meeting the recommended servings of intake for fruits (p \< 0.001), 18% increase in proportion of women meeting recommended servings of intake for vegetables (*p* = 0.005), and a 12% increase in the proportion of women reportedly consuming heat and serve foods zero times per week (*p* = 0.003). Our results also showed a significant decrease in frequency of sugary cereals (*p* = 0.019) and sweetened fruit drinks and teas (*p* = 0.029) consumed pre- to post-intervention. Concurrently, there was an increase in frequency of water intake, decrease in the frequency of intake of candy, frozen desserts; albeit these changes were not statistically significant.

3.2. Mealtime environment, cooking behaviors, and food insecurity {#s0090}
-----------------------------------------------------------------

There was a significant interaction effect of HEAL attendance on cooking behaviors. Thus, women who attended more HEAL sessions reported higher pre-to-post intervention changes in self-efficacy towards eating fruits and vegetables as snacks even if others were eating other snacks (*p* = 0.031), cooking from basic ingredients (*p* = 0.022), and food preparation techniques such as preparing root vegetables (*p* = 0.006).

Furthermore, there was an increase in reported food security (+8.3% high food security) pre- to post-intervention; however these changes were not statistically significant (*p* = 0.056).

3.3. Physical activity during pregnancy {#s0095}
---------------------------------------

Finally, there was a significant interaction effect of HEAL session attendance on physical activity among pregnant women ([Table 2](#t0010){ref-type="table"}). Results demonstrated a 15% increase in the number of women reportedly active for at least 30 min per day 3+ days per week, and a 14% increase in the number of women who reported they could walk for at least 10 min 5+ days a week, with greater increases pre-to-post intervention among women who attended more HEAL sessions (*p* \< 0.01).

4. Breastfeeding {#s0100}
================

There was a significant positive impact of the HEAL program on breastfeeding outcomes among the participating pregnant women. Results showed a significant increase pre-to-post intervention in the age of the baby when the mothers reportedly intended to stop breastfeeding (10.3 months vs. 11.3 months; *p* = 0.009). Results showed ([Table 3](#t0015){ref-type="table"}) a 7% increase in the number of women who intend to breastfeed only (*p* = 0.012), and a 10% increase in number of women who reported that they will introduce complementary foods after the baby is 7 or more months of age; albeit this change was not statistically significant (*p* = 0.058). Perceived benefits towards breastfeeding also improved, with 13.4% increase in the number of women who strongly agreed that breastfeeding makes for a healthier baby (*p* = 0.029 for time x dosage interaction), and 21% increase in the number of women who strongly agreed that babies should be exclusively breastfed for the first 6 months of life (*p* \< 0.001 for time × dosage interaction).Table 3Changes in breastfeeding plans, self-efficacy, attitudes, and perceived benefits (*n* = 210), HEAL pilot evaluation 2015-2016.Table 3VariablesPre-HEALPost-HEALANCOVA pre-post\
*p*-valueANCOVA interaction by dosage\
*p*-value[+](#tf0060){ref-type="table-fn"}nMean ± SDnMean ± SDBaby\'s age when planning to completely stop breastfeeding14910.25 ± 5.8114911.30 ± 6.830.009[⁎](#tf0065){ref-type="table-fn"}0.975  Pre-HEALPost-HEALANCOVA pre-post\
p-valueANCOVA interaction by dosage\
*p*-value[+](#tf0060){ref-type="table-fn"}n%n%Breastfeeding plan How do you plan to feed your new baby in the first few weeks0.012[⁎](#tf0065){ref-type="table-fn"}0.255 Formula only2312.4179.2 Breastfeeding and formula7641.16937.3 Breastfeeding only8646.59953.5 Baby\'s age for formula or any other food beside breast milk0.0580.086  month34.100.0 1--2 months45.411.3 3--4 months1216.21013.5 5--6 months2432.42533.8 7 months or more3141.93851.4 Plan to continue breastfeeding after you return to work or school0.4570.522 Yes12388.513194.2 No1611.585.8Self-efficacy Confident in able to breastfeed until the baby is the age you indicated above0.1010.127 Not at all confident53.021.2 Less confident84.821.2 Neutral3621.72213.2 Somewhat confident5432.56136.8 Very confident6338.07947.6Attitudes Infant formula is as good as breast milk0.1640.632 Strongly disagree5225.06832.7 Disagree5526.45024.0 Neutral4923.64521.6 Agree3818.32411.5 Strongly agree146.72110.2Perceived benefits If a baby is breastfed, he or she will be healthier, and less likely to get ear infections or respiratory illness or diarrhea0.002[⁎](#tf0065){ref-type="table-fn"}0.029[⁎](#tf0065){ref-type="table-fn"} Strongly disagree52.421.0 Disagree73.441.9 Neutral2612.5136.3 Agree4622.13717.8 Strongly agree12459.615273.0 Babies should be exclusively breastfed (fed only breast milk) for the first 6 months0.105\<0.001[⁎](#tf0065){ref-type="table-fn"} Strongly disagree157.283.8 Disagree188.7115.3 Neutral5426.14622.2 Agree5526.63316.0 Strongly agree6531.410952.7[^12][^13]

5. Process evaluation (data not shown in tables) {#s0105}
================================================

The HEAL process evaluation results showed that overall program retention rate was 64% (completed all six sessions). Over 80% of the participants attended ≥4 sessions. Results also demonstrate that a majority of the participants found the sessions helpful (91.4%). When specifically asked about each of the program components, sending fresh fruits and vegetables was reportedly most helpful (97.5%), followed by the CHW-facilitated sessions, while the goal tracking component was least helpful (86.9%). Process evaluation data was not available for the last session since participants were not returning the following week. Results of the CHW-completed program implementation surveys demonstrated \>95% fidelity of program components.

When asked about their greatest challenges to attending programs such as HEAL, participants reported transportation as their biggest barrier (24.7%) followed by taking time off work or school (10.0%), and having other children at home (12.2%). About 41% of the participants reported having no barriers to attendance (data not shown in tables). Of the fruits and vegetables sent home weekly, overall, over 90% reportedly ate half or more of them.

6. Discussion {#s0110}
=============

The Affordable care act was birthed in 2010 to expand on existing Medicaid coverage for millions of low-income Americans. Following the Supreme Court decision in 2012 to give states a choice on whether to adopt the expansion or not, the state of Texas opted to not participate in the Medicaid expansion. However, the DSRIP program under the section 1115 Medicaid waiver program was launched to serve as a "bridge to reform" ([@bb0015]). This federal-state partnership was designed to enhance the quality and value of healthcare received by patients and has now been adopted in Texas. This allows approved health providers to implement innovative, preventive programs to improve health outcomes while containing cost growth. HEAL is one such program being implemented as standard-of-care through UTP clinics to amplify the preventive services offered to their patients. As part of this project, successful clinic-community linkages were implemented by integrating HEAL into the UTP ob-gyn clinic system and EMR to facilitate program recruitment, tracking and implementation.

A preliminary evaluation of HEAL demonstrates feasibility of implementing this framework at the clinic and community level, over 95% fidelity of program implementation, and acceptability of program strategies among participating pregnant women. By integrating a primary prevention approach for childhood obesity prevention into the healthcare system, HEAL aims to create a model for systems-level approaches to childhood obesity prevention starting with pregnancy in order to disrupt the intergenerational effects of obesity.

Program evaluation data demonstrates strong feasibility and acceptability of the program and promising changes in the targeted psychosocial and behavioral outcomes pre- to post-intervention. Our data demonstrated that attendance of HEAL was significantly associated with increased availability and intake of fruits and vegetables, decreased frequency of intake of unhealthy foods such as sugary cereals and sugar-sweetened beverages. These results concur with other clinic-based intervention studies targeting pregnant women have demonstrated success in increasing their vegetables consumption ([@bb0060]; [@bb0120]) and decreasing fat and carbohydrate consumption ([@bb0060]; [@bb0120]; [@bb0170]). Given the high prevalence of obesity seen among our participating pregnant women, our preliminary findings are promising but warrant further investigation. In contrast to other studies ([@bb0060]), our study demonstrated an increase in physical activity among the HEAL participants pre- to post-intervention, whereas other studies([@bb0060]) have indicated a decline in physical activity between the second and third trimesters. However, one difference in our study was that each week the women participated in CHW-led physical activity sessions, who demonstrated safe ways in which to be physically active during pregnancy. Another consideration is that the results seen in our study could potentially be due to social-desirability bias and future studies with objective measures such as accelerometers, a more stringent study design, and a control group are needed.

Furthermore, our study also showed improvements in cooking behaviors, including cooking using basic ingredients, a potential mediator of healthy dietary habits, and a major target of the intervention. Thus, in concordance with other interventions targeting low-income pregnant women ([@bb0075]; [@bb0145]), HEAL strategies appear to promote prenatal consumption of fruits and vegetables by enhancing knowledge of prenatal care, healthy nutrition, and strengthening basic cooking and food preparation skills through facilitated group discussions. Moreover, in collaboration with the local food bank, HEAL provides fresh produce for participants to take home at no cost and practice healthy cooking and healthy eating behaviors at home with their families. Studies have demonstrated the proven impact of improved accessibility to fruits and vegetable on increasing intake of these foods during pregnancy ([@bb0075]). The provision of healthy foods along with hands-on nutrition education on how to use the produce allows for the participating women and their families to practice the healthy cooking and eating behaviors with their families at home. Interventions combining access plus education approaches among pregnant women are sparse. Our approach is novel, has demonstrated feasibility of implementation, and warrants further investigation.

Our results also showed that attendance of HEAL sessions was significantly associated with increased perceived benefits of breastfeeding for the baby, intention to breastfeed exclusively post-delivery, and increased intention and duration of breastfeeding. A clinical-based intervention study by Srinivas et al., (2015) reported that positive attitude towards breastfeeding increased breastfeeding intention and breastfeeding rate at months 1 and 6 postpartum. Similarly, previous studies ([@bb0150]; [@bb0125]) conducted among low-income populations have also suggested repeated contact with supportive CHWs and interaction with peer group contributes to improved breastfeeding-related outcomes. Although our post-intervention data was collected prior to delivery, our results do indicate an increased intention to breastfeed exclusively after childbirth. Studies for post-partum follow up of HEAL participants to monitor breastfeeding behaviors are currently underway.

One of the challenges of intervention programs was maintaining participant retention. Our program showed 64% retention (210 at post-intervention evaluation, out of 329 enrolled, completed all six sessions) which is on par with other interventions with similar approaches among low-income pregnant women ([@bb0035]). Reasons for lower retention rate among low-income, ethnically diverse populations who are overweight or obese vary. The commonly suggested ones include participants\' access to transportation, depression level, negative experience in weight management programs, distrust of clinical system, cultural insensitivity, and inefficient program recruitment and retention management approaches ([@bb0035]; [@bb0050]; [@bb0115]). Another challenge is sustainability of program components with healthcare changes. In a state-by-state analysis of Medicaid obesity coverage conducted by Lee and colleagues ([@bb0080]), it was discovered that while up to 45 U.S. states covered bariatric surgery as a treatment modality for obesity, less expensive but effective preventive strategies such as nutritional counseling were excluded by most states. Evidence found only 10 states that covered nutritional and behavioral therapy (as contained in the Early and Periodic Screening, Diagnostic, and Treatment (EPSDT) program). The Medicaid program in the state of Texas specifically excludes both bariatric surgery and nutritional consultation ([@bb0080]). Moreover, provider-level barriers including lack of confidence, insufficient training and resources on communicating about obesity, and inadequate counseling skills to address weight control issues currently exist ([@bb0070]). A qualitative study of prenatal care providers reported that providers often express incompetency and lack of confidence to address weight gain issues with their patients ([@bb0155]). By using trained CHWs and dietitians, programs such as HEAL bridge this communication gap by inculcating healthy lifestyle practices during pregnancy. Another limitation of our study was the use of self-report surveys, which could result in social desirability bias. Also, lack of a control group limits causality and there could be a selection bias of motivated pregnant women who participated in HEAL evaluation. Plans to conduct a randomized controlled trial with sufficient power and objective measures are currently underway. The randomized controlled trial will enroll pregnant women from ob-gyn clinics serving a Medicaid-eligible population and randomly allocate them to receive the HEAL program, or a comparison group receiving health-related educational materials and resources by mail. Follow up will be conducted post-intervention and until 6-months post-delivery to determine program impact on several behavioral outcomes (breastfeeding, cooking, diet, physical activity) and health outcomes related to the mother and child (maternal weight gain trajectory during pregnancy, birth outcomes, post-delivery weight loss trajectory, child weight gain trajectory).

7. Conclusions {#s0115}
==============

Given the high prevalence of obesity prior to pregnancy among low-income women coupled with the rising prevalence of gestational diabetes and related birth complications, programs such as HEAL provide a framework for successful operationalizing of clinic-community linkages and show initial feasibility and acceptability of implementation. Future research warrants the use of objective measures, stringent study design and longer-term outcomes with a control group to determine program efficacy.
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[^1]: Scale includes five items: fruit, green salad or non-fried vegetables, other kind of potatoes, cooked beans, and whole grain bread.

[^2]: Scale includes three items: candy or chocolate, frozen desserts, and cookies, cakes, cupcakes, doughnuts, brownies, poptarts.

[^3]: Scale includes three items: sweetened fruit drinks and teas, regular soda or pop, and sports drinks.

[^4]: Scale includes five items: fried potatoes like French fries, potato chips, pizza, hamburgers or cheeseburgers, fried chicken.

[^5]: Total number of items out of 10 fruit items (frozen, fresh, or canned) present in the home.

[^6]: Total number of items out of 11 vegetable items (frozen, fresh, or canned) present in the home.

[^7]: Healthy food score = Total number of items out of the 10 fruit items (frozen, fresh, or canned) and 11 vegetable items (frozen, fresh, or canned) present at home.

[^8]: Unhealthy food score = Total number of items out of 3 items (potato chips, processed food, soda or pop) present in the home.

[^9]: Home food inventory score = (number of fruits [+](#tf0050){ref-type="table-fn"} number of vegetable items − number of unhealthy items).

[^10]: ANCOVA *p*-value controls for interaction of baseline behavior and dosage.

[^11]: *p* \< 0.05.

[^12]: ANCOVA p-value controls for interaction of baseline behavior and dosage.

[^13]: *p* \< 0.05.
